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Measurement of Apple Firmness
by VIS/NIR Transmittance
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Fig. 2 Schematic of sample holder for lining
up probe, sample and light source.
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Fig. 3 Texture analyzer (TA-HDi).
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Table 1 Difference of firmness between radial and tangential compression for apple flesh

Fuji Jona Gold
Loading | Compression Secant | Tangent | Rupture Secant Tangent Rupture
Rate Direction Modulus | Modulus Force Modulus ;| Meodulus | Force
(MPa) (MPa) (N) (MPa) (MPa) (N)

0.1nn/s Radial_ 2.89 4.45 109.76 4.48 6.35 10538

Tangential 293 2.69 114.60 2.49 2.44 84.12
0.4mn/s Radia]. 3.83 . 4.65 161.33 4.39 5.63 98.53

Tangential 252 2.78 110.12 2.59 2.71 | 91.89
07m/s - Radial 3.49 5.19 129.85 417 5.48 | 105.12
) Tangential 3.14 3.31 125.89 2.61 3.07 124.79
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Fig. 5 Transmission energy spectra of the
cylindrical slice of apple flesh in radial and

tangential transmission directions.
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Table 2 Correlation among the Firmness
Indices of Fuji Apple
Secant Tangent Rupture
Modulus Modulus Force
Secant
Modulus 1.000 0.845 0.142
Tangent
Modulus 0.845 1.000 0.089
Rupture
Force 0.142 0.089 1.000
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Fig. 6 Plots of PRESS, calibration and
validation results in predicting rupture
PLSR model with the

absorbance spectra.
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force by NN model with the absorbance
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